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Antithrombotic potency of ticagrelor versus clopidogrel in type-2
diabetic patients with cardiovascular disease

M. Urooj Zafar; Usman Baber; Donald A. Smith; Samantha Sartori; Johanna Contreras; Juan Rey-Mendoza;
Carlos A. Linares-Koloffon; Gines Escolar; Roxana Mehran; Valentin Fuster; Juan J. Badimon

Icahn School of Medicine at Mount Sinai, New York, New York, USA

Summary

Type-2 Diabetes Mellitus [T2DM] is associated with increased platelet
reactivity and hypo-response to antiplatelet drugs. Ticagrelor, with its
faster and more potent antiplatelet effects, was shown to reduce ad-
verse events more than clopidogrel in the overall CAD patient popu-
lation of PLATO trial, but the benefits did not reach statistical signifi-
cance in the T2DM subgroup. To better understand these findings, we
compared the antithrombotic effects of ticagrelor versus with clopido-
grel in T2DM patients with cardiovascular disease. In a randomized, 2
treatment-sequence, crossover-design, T2DM patients (n=20, 57+8
years, 60 % male) received a loading-dose [LD] plus one week of daily-
therapy [DT] of clopidogrel or ticagrelor. Treatment effects were as-
sessed by measuring thrombus formation (Badimon Chamber) and
platelet aggregation (Multiple Electrode Aggregometry (MEA) Ana-
lyzer and VerifyNow®) at 2- and 6-hour post-LD and on Day-7 of DT, in
comparison with pre-treatment baseline. After 2 weeks of washout,
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Introduction

Patients with type-2 diabetes mellitus [T2DM] are at a higher risk
for cardiovascular morbidity and mortality. The elevated risk for
developing cardiovascular disease [CVD] in diabetic patients can
be attributed in part to the established risk factors frequently as-
sociated with diabetes, including hypertension, dyslipidemia and
microalbuminuria. But non-classical factors such as endothelial
dysfunction, alterations in coagulation and higher platelet reactiv-
ity also play important roles.(1, 2) In fact, platelet hyper-reactivity
in diabetic patients, resulting in part from the hyperglycemia, in-
sulin resistance and higher turnover of platelets, is considered a
major factor linking DM with CVD. Diabetic patients with coron-
ary artery disease [CAD] have also been shown to have more ar-
terial thrombosis than those without CAD.(3)
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patients switched to the second treatment under identical testing con-
ditions. Ticagrelor significantly reduced thrombus formation versus
baseline at 2- and 6-hour post-LD and Day-7 of DT (33 %, 40 % and
31 %, respectively, p<0.01 for all) whereas thrombus reductions with
clopidogrel were much lower and significant only at 6-hour post-LD
(16 %, 20% and 17 %, respectively). Antithrombotic effect of ticagre-
lor at 6-hour was significantly stronger than clopidogrel (p<0.05). Pla-
telet aggregation (MEA and VerifyNow®) was inhibited by both treat-
ments but effects of ticagrelor were significantly stronger at each
time-point. Ticagrelor exhibits a faster and more potent antithrom-
botic effect than clopidogrel in T2DM patients with cardiovascular dis-
ease, supporting its use in this population.
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The clinical benefits of P2Y,, receptor inhibitor therapy for the
secondary prevention of coronary events in CVD patients have
been demonstrated in multiple randomized clinical trials.(4-6)
However, evidence supporting their use in T2DM is sparse as most
trials do not report separate outcomes for diabetic patients and the
limited data available is mostly from subgroup analyses rather
than trials designed specifically around diabetic patients.(7) Data
available to date indicates that in addition to being hyper-reactive,
platelets of T2DM patients are also less responsive to antiplatelet
therapy. In both in vivo and in vitro testing, platelet reactivity after
clopidogrel treatment has been shown to be less inhibited in dia-
betic compared with non-diabetic CAD patients,(8, 9) attributed
in part to lower generation of clopidogrel’s active metabolite in pa-
tients with diabetes.(10)

Thrombosis and Haemostasis 10/2017

Downloaded from www.thrombosis-online.com on 2017-10-06 | ID: 1000518515 | IP: 193.54.110.33
For personal or educational use only. No other uses without permission. All rights reserved.



1982

Zafar et al. Ticagrelor vs clopidogrel in diabetics

Ticagrelor has a faster onset of action with a higher potency for
inhibiting platelet P2Y, receptors than clopidogrel.(11) In clinical
testing, this translates to a significant reduction in cardiovascular
events in acute coronary syndrome [ACS] patients with ticagrelor
therapy versus clopidogrel treatment.(6, 12-14) Given their higher
platelet reactivity, tendency for greater arterial thrombosis in the
presence of CAD and reduced responsiveness to standard antipla-
telet therapy, diabetic patients appear primed to reap the clinical
benefits of treatment with the newer, more potent P2Y,, receptor
inhibitors. In fact, prasugrel when compared with clopidogrel,
showed greater benefits in CAD patients with diabetes than in
those without diabetes, though these benefits were associated with
an increased risk of bleeding.(15) However, although clinical bene-
fits observed with ticagrelor versus clopidogrel in the diabetic sub-
group of the PLATO trial were consistent with the overall results,
they did not achieve statistical significance.(16) Together these
tindings appeared to imply that prasugrel would be the antiplatelet
therapy of choice in T2DM patients undergoing coronary inter-
ventions, even though in a direct pharmacodynamic comparison,
ticagrelor exhibited similar or greater platelet inhibition than pra-
sugrel in T2DM patients with CAD.(17)

In light of the demonstrably stronger antiplatelet actions of ti-
cagrelor versus clopidogrel in CAD patients, and the elevated risk
of thrombosis associated with diabetes, we sought to compare the
antithrombotic effects of ticagrelor versus clopidogrel in the same
group of T2DM patients. It is important to remember that anti-
thrombotic and antiplatelet effects are not identical. Platelets can
be activated through multiple pathways and inhibition of a specific
pathway does not necessarily translate into an equivalent reduc-
tion in thrombosis, as the latter involves a complex interplay of
cells, blood components, vessel wall and fluid dynamics. Using an
ex vivo model of thrombosis, we compared the antithrombotic ef-
fects of ticagrelor versus clopidogrel therapy. The hypothesis tested
was that in patients with T2DM, antithrombotic effects of ticagre-
lor would be greater than clopidogrel.

Materials and methods
Study design and population

The study was conducted using a randomized, cross-over, open-
label, 2-treatment design in T2DM patients with stable CVD. Car-
diovascular disease was defined as the presence of coronary artery
disease (history of angina, abnormal stress test, myocardial infarc-
tion, PCI or CABG) and/or peripheral artery disease. Patients with
unstable or acute CVD, history of stroke or bleeding disorders,
clinically significant abnormalities in screening test results, and
those on treatments known to affect hemostasis (including antico-
agulants, all antiplatelets except aspirin, fibrinolytics, NSAIDs) in
the month prior to study participation, were excluded (see Suppl.
Material for Inclusion/Exclusion criteria, available online at www.
thrombosis-online.com).
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Treatment sequences and doses

All patients received both therapies (separated by a washout peri-
od of 2 weeks), after being randomly assigned to one of two treat-
ment sequences (P Figure 1):

e Ticagrelor->washout>Clopidogrel

e Clopidogrel>washout->Ticagrelor

Each P2Y), receptor inhibitor was given in combination with as-

pirin as a loading-dose [LD] followed by one week of daily-therapy

[DT], as follows:

e Ticagrelor: 180 mg (+ ASA 325 mg), followed by 90 mg bid (+
ASA 81 mg qd) x 7 days.

e Clopidogrel: 600 mg (+ ASA 325 mg), followed by 75 mg (+
ASA 81 mg) x 7 days.

Study procedures

All study candidates underwent screening procedures that in-
cluded medical history, physical examination, routine blood work,
drugs of abuse testing and 12-lead ECG to ascertain their qualifi-
cation for participation.

On the first day of the study, qualified patients reported to
Mount Sinai Medical Center where pharmacodynamic tests for the
assessment of their baseline thrombogenicity and platelet reactiv-
ity were performed just prior to treatment initiation. Subjects were
then randomized to treatment sequence A or B and a loading-dose
of the assigned DAPT was administered. All pharmacodynamic
assessments were repeated at 2 and 6 hours post dosing. Patients
were then discharged on daily treatment of their assigned therapy
for a week. On Day-7 of their daily therapy, approximately 4 hours
after administration of the last treatment dose, all pharmacody-
namic study procedures were repeated, concluding the first half of
their assigned treatment sequence. Patients then entered a wash-
out period of 2 weeks, after which they crossed-over to the second
treatment of their assigned sequence. Study protocol for the sec-
ond treatment period, including treatment length, testing pro-
cedures and assessment time-points, was identical to the first.

The study complied with the Declaration of Helsinki and was
approved by the Program for the Protection of Human Subjects
(Institutional Review Board) of the Icahn School of Medicine at
Mount Sinai. A written informed consent was obtained from each
subject before initiating any study-related procedures.

Blood sampling

All blood samples were drawn without stasis by clean venipunc-
ture from an antecubital 19-gauge intravenous catheter. Samples
for platelet testing were collected in siliconized vacutainer tubes
containing 3.2 % sodium citrate after an initial 3 ml discard. For
thrombogenicity studies, blood was drawn directly from the intra-
venous catheter without anticoagulant and passed through the
perfusion chamber using a peristaltic pump at the distal end at a
constant flow of 10 ml/minute.
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Figure 1: Study design.
The study was conducted
using an open-label, ran-
domized treatment-
sequence, cross-over de-
sign in diabetic patients
with stable cardiovascular
disease. Each treatment
(i.e. clopidogrel and
ticagrelor) was adminis-
tered as dual antiplatelet
therapy with aspirin, both
in loading and daily dos-
ing regimen. PD: Pharma-
codynamic (tests include
Badimon perfusion
chamber, Multiple Elec-
trode Aggregometry and
VerifyNow P2Y;, assay).

ENROLLMENT

Sequence A

TICAGRELOR Rx {n=10)
+ Bsl: PD tests

« 0hr.  Loading dose
« 2hr PDtests
« 6hr PDtests

Daily dosing for 1 week
= Day 7. PDtests

CLOPIDOGREL Rx (n=10}

+ Bsl: FPD tests
« 0hr.  Loading dose
«+ 2hr PD tests
+ 5hr. PDtests
Daily dosing for 1 week

- Day 7: PDtests

Lost to Follow-up {n=0)
Analysed {n=20)

Assessed for eligibility
(n=32)
Excluded {(n=12} for not
meeting inclusion criteria
h
Randomized
(n=20})
CLOFIDOGREL Rx (n=10)
+ Bsl: PD tests
+ Ohr  Loading dose
« 2hrr PDtests
« 6hrr PDtests
Daily dosing for 1 week
= Day 7. PDtests
Washout
(2 weeks)
______________________________ -
CROSSOVER TICAGRELOR Rx (n=10)
+ Bsl: PD tests
- 0hr  Loading dose
« 2hrr PDtests
« 6hr.  PDtests
Daily dosing for 1 week
« Day 7: PDtests
h h 4
ANALYSI
SIS Lost to Follow-up (n=0)
Analysed (n=20)

Assessment of antithrombotic effect

The effect of each DAPT on thrombus formation was assessed by
measuring the area of thrombus formed in the Badimon Perfusion
Chamber, an ex vivo model of thrombosis utilized for evaluation of
antithrombotic or prothrombotic effects under various pathological
states and in response to therapeutic interventions (18-20). The
model employs perfusion of non-anticoagulated blood over a throm-
bogenic substrate (porcine aorta stripped of the intimal layer), trig-
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gering thrombus formation that can be measured by digital plani-
metry. The difference between thrombus areas before and after an
intervention, or between different interventions, can then be deter-
mined to quantify the antithrombotic effect of the study treatment.

The perfusion studies were carried out under conditions mi-
micking venous (low-shear) and moderately stenosed arterial
(high-shear) flow conditions. Image analyses were performed by
team members blinded to patients, treatments and time-points.
Data is expressed as thrombus area in pm?.
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Table 1: Baseline characteristics of the study population.

Age (years) 57.2+83
Male 60 %

Race

White 65%
Black 30%
Asian 5%

Body Mass Index (kg/m?) 30.9+45
Obesity (Body Mass Index > 30kg/m?) 40%
Hypertension 85%
Hypercholesterolemia 95%
Smoking 15%
HbA1c 79% +1.7%
Creatinine (mg/dI) 1.0+0.2
Oral hypoglycemics 90 %
Insulin 70%
Statin 75%
Beta-blocker 40%
ACE/ARB 80%

PPI (omeprazone 3, pantoprazole 1 and rabeprazole 1) 25%

Assessment of antiplatelet effect

Platelet function was assessed using the following techniques:
Multiple Electrode Aggregometry [MEA]

e DPlatelet reactivity was measured in whole blood using imped-
ance aggregation with the Multiplate Analyzer® (DiaPharma -
West Chester, OH). Adenosine diphosphate [ADP] was used to
trigger platelet aggregation via the P2Y ,-receptor pathway for
the assessment of platelet inhibition by clopidogrel and ticagre-
lor. The effect of aspirin, mediated via the cyclooxygenase path-
way, was measured using arachidonic acid. All tests were per-
formed according to manufacturer’s instructions and the par-
ameter of area under the aggregation curve, expressed as Units
(U), was recorded.

VerifyNow®

o Platelet testing with VerifyNow* (Accriva Diagnostics - San
Diego, CA) assesses aggregation in whole blood using light
transmission instead of the impedance aggregometry utilized
by the Multiplate® Analyzer. The PRUtest kit, specific for assess-
ing P2Y , receptor inhibition, was used to measure the antipla-
telet effects of clopidogrel and ticagrelor. All tests were per-
formed according to manufacturer’s instructions and the output
of P2Y,, Reaction Units (PRU) was recorded.

Statistical analysis

Demographic and baseline characteristics are summarized for all
subjects. The primary parameter was thrombus area recorded
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under high-shear rate in the Badimon perfusion chamber at
6-hour post-LD. Secondary parameters included thrombus area at
2-hour post-LD and on Day-7 of DT, ADP-mediated aggregation
in MEA (U) and VerifyNow® PRU output at 2- and 6-hour post-
LD and Day-7 of DT.

Descriptive statistics are presented as mean (95% confidence
interval), and percent change/reduction from baseline values.
Baseline parameters were compared between groups using paired
t-tests. Given the crossover and longitudinal design of the study,
multivariable linear mixed models were used to estimate differ-
ences between treatments at the four time points (21). Statistical
significance was set at the nominal p<0.05 level. All statistical ana-
lyses were performed using STATA version 14.2 (StataCorp. LP.
College Station, Texas).

Results

Thirty two T2DM patients with cardiovascular disease underwent
screening, out of which 12 did not meet all the inclusion/exclusion
criteria and were excluded. A total of 20 patients were enrolled and
completed both arms of the study. Their demographic information
is summarized in P> Table 1. No adverse events, including dyspnea,
were reported by any participant during the study.

Antithrombotic effects

Antithrombotic effects, assessed by comparing thrombus size be-
fore and after treatment under high- and low-shear rate conditions
in the perfusion chamber, were exhibited by both clopidogrel and
ticagrelor therapy, but to different degrees.

Thrombus formation and the magnitude of changes induced by
study treatments were larger under high-shear rate, where platelets
play a bigger role, than under low-shear rate, where fibrin deposi-
tion is more important. At high-shear rate, clopidogrel reduced
thrombus size by 16 %, 20% and 17 % at 2-hour, 6-hour and Day-7,
respectively (P Table 2, P>Figure 2). Only the 6-hour post-LD re-
sult was statistically significant (p<0.05 versus baseline). In
contrast, thrombus size after ticagrelor treatment was significantly
lower than baseline at each time-point (33 %, 40% and 31 %, re-
spectively; p<0.01 for each). Reduction in thrombus at 6-hour
after ticagrelor LD administration, in addition to being statistically
significant versus baseline, was also significantly lower than the
corresponding result after clopidogrel LD (p=0.003).

Results obtained under low-shear rate showed a similar pattern
to high-shear data, but the baseline thrombus and the magnitude
of reductions in thrombus size after treatment, were on a smaller
scale. Clopidogrel under low-shear rate reduced thrombus size by
11%, 16 % and 12 % at 2-hour, 6-hour and Day-7, respectively, ver-
sus 22 %, 28 % and 21 % for ticagrelor, respectively. Similar to find-
ings observed under high-shear rate, only the 6-hour result achiev-
ed statistical significance versus baseline (p<0.05) with clopido-
grel, whereas results with ticagrelor were significantly lower than
baseline at all 3 time-points (P Table 2).
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1985

E:::: j;f/::tt:tzrm' Clopidogrel Ticagrelor P-value
ticagrelor vs clopido- Mean (% inhibition) 95% CI Mean (%inhibition) 95 % CI
grel. High-shear thrombus area (m?)
Baseline 11693 9869-13516 11845 10365-13325
2 hours post-LD 9866(/16 %) 8041-11690 7930(133%) * 6446-9413 0.079
6 hours post-LD 9327(120%) * 7503-11151 7100(140%) * 5617-8584 0.003
Day 7 of DT 9661(]17 %) 7754-11568 8161(]31%) * 6646-9675 0.222
Low-shear thrombus area (um?)
Baseline 6476 5762-7191 6496 5833-7158
2 hours post-LD 5765(111 %) 5050-6479 5079(122 %) * 4416-5742 0.277
6 hours post-LD 5413(]16 %) * 4685-6141 4684(/28 %) * 4003-5364 0.073
Day 7 of DT 5683(112 %) 4955-6411 5105(121 %) * 4404-5805 0.161
LD: loading dose, DT: daily treatment, *p <0.05 vs Baseline.
Figure 2: Antithrom-
botic effects of
Clopidogrel Ticagrelor

ticagrelor versus clopi-
dogrel. Mean (+ 95%
Cl) thrombus area under
high-shear conditions,

measured at baseline
(Bsl), 2 and 6 hours after
loading-dose and after 7
days of daily therapy.
Clopidogrel treatment re-
duced thrombus

100% \ -

75%

formation significantly
(p<0.05) vs. baseline 6
hours after its loading-
dose administration. Re-
ductions in thrombus
formation after ticagrelor
therapy were significant
at each time-point and
were significantly greater
than clopidogrel at the
6-hour time-point.
*p<0.05 vs. Bsl, 1p<0.05 259, : B

Thrombus area

50% -

g% ] -20%

7% N -32% I <0%

vs. Bsl and corresponding Bsl 2hr 8 hr

7 day Bsl 2hr G hr

7 day

clopidogrel.

Antiplatelet effects

Both P2Y,, inhibitors exhibited statistically significant reductions
in platelet aggregation at all 3 time-points, but the effects of ti-
cagrelor were substantially stronger than clopidogrel every time.

Multiple Electrode Aggregometry

ADP-mediated platelet aggregation after clopidogrel treatment
was reduced from a baseline of 58 U, to 32 ({46 %), 26 (|56 %) and
27 ({54%) U at 2-hour, 6-hour and Day-7, respectively (p<0.001
vs. baseline for each). Inhibitory effects of ticagrelor were much
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stronger, reducing aggregation from 62 U at baseline, to 13
(179%), 13 (179%) and 15 (|76 %) U at 2-hour, 6-hour and Day-7,
respectively (p<0.001 vs. baseline for each). At each assessment
time-point, platelet aggregation after ticagrelor treatment was sig-
nificantly lower (p<0.001) than the corresponding aggregation
after clopidogrel treatment (» Table 3, »>Figure 3).

Antiplatelet actions of aspirin were potent and equivalent in
both treatment arms. Aggregation in response to arachidonic acid
was significantly inhibited at all post-treatment time-points in
both clopidogrel and ticagrelor groups (P Table 3).
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Table 3: Anti-platelet

Clopidogrel Ticagrelor P-value effects of ticagrelor vs
Mean (%inhibition) 95% CI Mean (%inhibition)  95% CI clopidogrel.

MEA — ADP (U)

Baseline 58 50-67 62 57-66 0.315

2 hours post-LD 32(/46 %) * 23-40 13(179%) * 8-17 <0.001

6 hours post-LD 26(/56 %) * 17-34 13(179%) * 8-17 <0.001

Day 7 of DT 27(154%) * 18-35 15(176 %) * 10-20 <0.001

MEA — Arachidonic acid (U)

Baseline 32 17-46 34 19-48 0.598

2 hours post-LD 11(166 %) * 4-19 9(172%) * 2-17 0.110

6 hours post-LD 6(181%) * 4-9 5(185%) * 2-7 0.114

Day 7 of DT 10(167 %) * 7-14 8(176%) * 3-13 0.189

VerifyNow (PRU)

Baseline 283 249-316 286 265-306 0.603

2 hours post-LD 220(122 %) * 157-253 42(185%) * 21-63 <0.001

6 hours post-LD 189(133%) * 155-223 23(192 %) * 2-45 <0.001

Day 7 of DT 177(137%) * 144-211 41(186 %) * 20-63 <0.001

MEA: Multiple Electrode Aggregometry, LD: loading dose, DT: daily treatment, *p<0.01 versus Baseline.

VerifyNow

Results obtained with VerifyNow testing followed the same pattern
as the findings recorded with MEA, but the magnitude of differ-
ences between the effects of ticagrelor and clopidogrel were larger
(> Table 3, »>Figure 3). Platelet reactivity (PRU) was significantly
reduced at each post-treatment time-point by both P2Y , receptor
inhibitors, but the inhibitory effects of ticagrelor were much
stronger than clopidogrel every time (PRU of 42 vs. 220 at 2 hours,
23vs. 189 at 6 hours and 41 vs. 177 on Day-7, respectively, p<0.001
for each).

Discussion

Diabetes as a co-morbidity adds an additional layer of compli-
cation in the management of CAD patients due to its association
with higher levels of platelet reactivity and reduced response to
clopidogrel treatment. Ticagrelor’s potent platelet inhibitory activ-
ity is well-known and in ACS patients, its superior pharmacody-
namic profile has been shown to successfully translate into better
clinical outcomes versus clopidogrel.(11) Given the consistent pla-
telet inhibition achieved with ticagrelor in ACS patients regardless
of their diabetic status,(22) it would appear to be ideally suited for
the treatment of CAD patients with T2DM.

Previous studies have already demonstrated the faster and more
potent platelet inhibition achieved with ticagrelor versus clopido-
grel therapy in different subgroups of diabetic patients.(23, 24) The
present study is novel in that in addition to assessing the antipla-
telet effects of these two drugs using standard assays that utilize
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anti-coagulated blood samples in static settings, it compares the ef-
fectiveness of these agents in reducing thrombus formation in
T2DM patients, using an ex vivo model with non-anticoagulated,
flowing blood. Our study confirms that the substantial advantage
of ticagrelor over clopidogrel in inhibiting platelet reactivity is
maintained in patients with T2DM. More importantly, our results
demonstrate that the potent antiplatelet effect of ticagrelor success-
fully translates into a more effective antithrombotic action in pa-
tients with diabetes. This is meaningful because antiplatelet effects
do not necessarily convert into antithrombotic potency in equal
measures. Platelets react to a number of agonists and inhibition of a
specific pathway (e.g., P2Y , receptor inhibition) does not substan-
tially alter their ability to be activated through alternative stimuli.
The physiological process of thrombus formation extends beyond
the activation of platelets, and requires the interaction of native
(i.e. non-anticoagulated) blood with the vessel wall, while being
subjected to dynamic flow conditions. The contributions of these
variables in the human body differ in arterial and venous systems,
with platelets playing a relatively larger role in arterial thrombosis.
In our study with T2DM patients, both clopidogrel and ticagre-
lor displayed strong antithrombotic properties but the effects of ti-
cagrelor were much more potent under both arterial and venous
flow conditions. A loading-dose of ticagrelor exhibited greater
thrombus reduction only 2 hours after administration than clopi-
dogrel did at its peak after 6 hours. Maximum antithrombotic effect
of ticagrelor, observed 6 hours after the loading-dose, was nearly
twice as strong as the maximum effect recorded with clopidogrel.
Our findings have particular relevance in the clinical manage-
ment of ACS patients undergoing intervention, where high on-
treatment platelet reactivity during percutaneous coronary inter-
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Multiple Electrode Aggregometry

< Clopidogrel
& Ticagrelor

%
—

Area under curve (U)

375

Figure 3: Platelet
inhibitory effects of
ticagrelor versus clopi-
dogrel. Platelet reactivity

VerifyNow

expressed as percentage 300

of baseline (mean = 95%
Cl) assessed using
Multiple Electrode Aggre-
gometry and VerifyNow®
assay. Platelet inhibition
following both treatments
was significant versus
baseline at each time-
point with both method-
ologies (p<0.001), but
the effects of ticagrelor

PRU

LI e L

0= Clopidogrel
4 Ticagrelor

were significantly 76

stronger than clopidogrel
at each time-point.
*p<0.05 vs. Bsl, tp<0.05 0

vs. Bsl and corresponding Bsl
clopidogrel.

vention increases the chances of subsequent coronary events.(25)
Ticagrelor has already been reported to exhibit similar or greater
antiplatelet effects in comparison with prasugrel in diabetic pa-
tients with CAD.(17) The quicker and stronger antithrombotic ef-
fects of ticagrelor observed in our study should give it a distinct
advantage over other P2Y, receptor inhibitors in diabetic patients
undergoing percutaneous coronary interventions.

Our platelet function-specific findings confirm that the sub-
stantial advantage ticagrelor enjoys over clopidogrel in the general
cardiac population, also extends to its diabetic subset. Given that
the aspirin effect, measured using arachidonic acid-mediated pla-
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telet aggregation, was similar in both clopidogrel and ticagrelor
groups (P> Table 3), it can be concluded that the differential anti-
thrombotic effect can be attributed solely to ticagrelor’s actions.
Results from the VerifyNow PRUtest further validate the higher
potency of ticagrelor in T2DM patients.

In conclusion, our results show that the superior antiplatelet
potency of ticagrelor relative to clopidogrel, established in the
CAD patient population, extends to patients with T2DM. More
importantly, this antiplatelet advantage successfully translates into
a significantly higher antithrombotic effect, supporting the use of
ticagrelor in CAD patients with T2DM.
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What is known about this topic?

e P2Y,, inhibition with ticagrelor is significantly better than clopi-
dogrel in the treatment of ACS patients.

e Patients with type-2 diabetes mellitus have higher platelet reac-
tivity and a lower response to antiplatelet treatment with clopi-
dogrel, than patients who do not have diabetes.

e Stronger platelet inhibition with ticagrelor would be expected to
be significantly better for diabetic patients than clopidogrel, but
subgroup analysis from PLATO trial did not show significant dif-
ferences in clinical outcomes between the two drugs.

What does this paper add?

e This study confirms that the stronger platelet inhibitory effects of
ticagrelor versus clopidogrel are evident even in patients with
type-2 diabetes mellitus and CVD.

e More importantly, the stronger antiplatelet action of ticagrelor
translates into a more potent antithrombotic effect in diabetic pa-
tients with CVD.
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